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FAILURE MODES EFFECTS ANALYSIS {FMEA) — CRITICAL HARDWARE
NUMEER: 06-1B-0401-X

SUBSYSTEM NAME: ATCES - AMMONIA BQILER SYETEM

REVISION: 1 0825/93 W
PART NAME PART NUMBER
VENDOR NAME . VENDOR NUMBER
LRU : AMMONLA BOILER SEUE-SYSTEM MC250.0005-0007
TATI8GSD
SRUL : BOILER, AMBONIA 74718050
PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
BOILER, AMMONIA

QUANTITY OF LIKE ITEMS: 3
ONE

FUNCTION:

PROVIDES COOLING FOR FRECN COOLANT LOOPS WITH VAPDRIZATION OF AMMCNIA
AS THE COOLING SOURCE. THE AMMONIA BOILER $YSTEM IS USED DURING
POSTLANDING OPERATIONS, LAUNCH ABORTS, AND AS A BACKUP DURING NORMAL
DECRBITS. :
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ASSFMBLY :AMMONIA BOILER SUBSYSTEM ABGRT CRIT. FUNEC:

P/N RI 1MCZ50-0005=0007 ACA, RTLS, TAL eRIT., EDW:

B/N VENDOR:74716050 " VEHICLE 162 103 104

QUANTITY :1 EFFECTIVITY: % X %
:GNE PHASE(S) ! PL Lo Q0 DO X rs

REDUNDANCY SO 1 - Aw E= c+
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ITEM:
BOTI1ER, AMMOMNIA.

FOHNCTION:
FROVIDES COOLING FOR FRECN COOLANT LOQPS WITH VAPORIZATION QF ADMOMIA 2
THE COQLING SOURCE. THE AMMONIA BOILER SYSTEM IS USZD DURING POSTIANC:
CPERATIONS, LAUNCH ABORTS, AND AS A BACKUP SYSTEM DURING NORMAL DIGREIT

FAILIIRE MGDE: -
RESTRICTED FILOW, AMMONIA LOOP.

CROSE(S) :
SCRROSION, VIEBRATION, STRUCTURAL DAMAGE, CONTAMINATION.

EFFECT (5] ON:
(A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)} CREW/VEHICLE

{A) RESTRICTION QF SINGLE AMMONIA FLOW PATH WILL CAUSE LaS3 OF BOTH
AMMONIA TANKS AND CONTRQLLERS.

(B} LQSS QF FREON CDOLANT IOQF REAT REJECTICN BY THEZ AMMONIA BOILZR.

(€} Loss OF AMMONIA BOILER DURING POSTLANDING MAY CQAUSE LS5 OF PAYLCAL
COQLING. i

{D) LOSS COF AMMONIA BOILER WHEN REQUIRED DURING DEORBIT WILL RESULT 1IN
10SS OF VEHICLE COCLING WHICH MAY CAUEE LOSS OF CREW/VEHICLE.

DISPOSITION & RATIONALE:
{A)DESIGN (B)TEST (C)INSFECTION (D) FAILURE HISTORY (E)CPERATICNAL USE

(A} DESIGH
STANDARD BRAZED TUBE-SHELL CONSTRUCTION WITH 154 AMMONIA PASSAGES (0. C¢
INGCH INWER DIAMETER] AND A ONE INCH EXHAUST VENT LINEZ. TOTAL RaSTRICT
QF PASSAGES IS REMOTE. CONTROL VALVES UPRSTREAM HAVT A 100 MICRON FILT!
AT INLET. PARTIAL BESTRICTION RESULTS IN PERFORMANCE DEQPRADATICH.
MATERIALS ARE CRES STAIMLESS STEEL, WHICH IS CORROSIZN RESISTALT ALD
COMPATIBLE WITH AMMONIA AND FREON 21.
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{3; TEST
QUALIFICATION TEST - QUALIFIﬁATIGH TESTED FOR 100 MISSION LIFE.
YIBRATION TESTED AT 0,01 G*/HZ FOR &3 MIN/AXTS AND SHOCK TESTED AT +/- Z
G/AXIS.

ACCEPTANCE TEST - ATP INCLUCDES TLOW TEST.

OMRSD - AMMONIA SAMPLE VERIFIED TO MEET SE~-S-0073 REQUIREMENTS FRICE TO
LOADING, VEHIGLE I9 SERVICED THROUGH A GSE 15 MICRON (ABSQLUTE) FILTIR.
FUNCTIONAL TEST IS MONITORED TQ VERIFY FLOWRATE IS WITHIN SPECIFIED
LIMITS EZVERY TURNAROUND.

(€Y INSFECTION

RECETVING INSPFECTICH
RAW MATERIAL CERTIFICATION VERIFIED 2Y INSPECTION. PARIS PROTICTION
VERIFIED BY INSPECTION.

CONTAMINATION CONTROL .
CONTAMINATION CONTROL PROCESSES, CONTAMINATION CONTROL PLAN, AND =
CORROSION PROTECTION PROVISIONS ARE VERIFIED BY INSPECTION. SYSTEM FLGL
SAMPLES FOR CONTAMINATION VERIFIED BY INSPECTION.

ASSEMBLY/INSTALLATION
MANGFACTURING, INSTALIATICN, AND ASSEMELY CPERATICONS ARE VERIFIZD _
INSPECTION. . .

HONDESTRUCTIVE EVALUATICN
PENETRANT INSPECTION OF TIG WELDF IS VERIFIED.

L3

CRITICAL FROCESSES

TUBE BRAZING AND TUBE WELDING VERIFIED BY INSPECTION. PASIIVATICN QF
CRES MATERIALS IS VERIFIED BY INSFECTION.

TEITING T
FLOWRATEZS ARE VERIFIED TQ SFECIFIED LIMITS BY INSPECTION.

BANDLING/PACKAGING
HANDLING AND STORAGE ENVIRCNMENTS ARE VERIFIED BY INSPECTION,

(D} FAILORE HISTORY
NQO APPLICABLE FAILORE HIZTORY.

(E)OPERATICONAL USE '
IF PAILURE OCCURS DURING DEQRSIT, PERFORM VEHICLE FRIORITY ROWERIIWN.

IF FTAILURE OSQURS QURING PGSTLANDIHG ACTIVITIES, PERFSRM VZHICL=
POWERDOWN .




